The Common Agricultural Policy of the European Union is reflected in the development of agricultural production in Slovakia. The development of livestock production faced significant changes reflected in its overall decrease. The decrease in the level of agricultural production in Slovakia between 2002 and 2010 is shown by several indicators assessed in this paper. Its main aim is to highlight differences in Slovak agriculture at the level of LAU I, which are districts of Slovakia, according to the selected indicators of agricultural production between 2002 and 2010. We analyse the development of regional differences in Slovak agriculture that have widened under the influence of the EU Common Agricultural Policy. The development of selected indicators of agricultural production was analysed using the change index, which best represents differences in the development of agriculture in the Slovak regions.
Introduction
The changes that occurred in the agricultural production of Slovakia in the period from 2002 to 2010 were associated with the country's preparation and later accession to the European Union and the adoption of the EU Common Agricultural Policy (CAP) by the new member states. This policy significantly influences Slovakia's national agricultural policy. The accession enabled the country to draw yearly financial resources supporting agriculture, which should serve to increase its level and efficiency in general. There are important indicators of the level and performance of Slovak agriculture, such as its share in gross domestic product -showing a downward trend (4.54% in 2002, 2.87% in 2012) , or the share of employees in agriculture in overall employment (5.06% in 2004, 2.93% in 2012) . Another relevant parameter is a crop to livestock production ratio. The share of livestock production in the aggregate volume of gross agricultural production was higher before 1990. The social, political and economic changes after 1990 altered this ratio and the proportion of crop production started to increase. Changes related to the implementation of the CAP after 2004 were also reflected in the overall development of crop and livestock production in Slovakia, while livestock production itself was hit by more significant changes that doi: 10.1515/ quageo-2017-0011
ISSN 0137-477X resulted in its decline. Its share in the aggregate volume of gross agricultural production reached 54.33% in 2002, but dropped to 46.10% in 2010. Livestock production prevailed over crop production till 2004, but Slovakia's accession to the EU changed this situation and the higher proportion in the aggregate volume of gross agricultural production became typical of crop production. The development tendencies of agricultural structures as a consequence of the transformation of agriculture and the accession to the EU was an object of many geographical studies, such as Spišiak et al. (2005) , Spišiak (2011) , Spišiak, Némethová (2008) , Némethová (2009a Némethová ( , 2009b Némethová ( , 2010 , or Holúbek et al. (2013) . Joining the EU caused the adoption of the CAP in the Slovak agriculture and the adaptation of its conditions to the EU common market. On the one hand, Slovak agriculture has to be competitive at this market, but on the other, there are unequal conditions across the whole EU, which is reflected in lower subsidies in the new EU member states in comparison with the other (old) ones. Slovak EU membership was reflected in higher government expenditure on agriculture and caused an increase in agricultural prices that became closer to those in the EU (Némethová et al. 2014) . A comparison of CAP effects on the development of agricultural production -the volume and production of foreign trade according to EU-27 of 2004 -was made by Buday et al. (2012) . The expected influence of the CAP on the development of agricultural production in Slovakia was studied by Falťanová (2008) , while marušinec and Škriečka (2009) analysed the support system in agriculture. A detailed study of the effects of potential scenarios of the CAP after 2013 in Slovakia was presented by Uhrinčaťová (2011) . The impact of the transition period as well as that after joining the EU was reflected in the general use of farmland. A dilapidation of the cultural agricultural landscape became evident after 1989 as well as a progressive overgrowing of pastures and meadows by non-forest trees and shrubs. This became a problem of non-use of large-scale landscapes. Such overgrowing processes are especially a consequence of general stagnation in agriculture, especially in livestock production (Zaušková et al. 2012) .
The effects of the CAP on the agriculture and countryside of the Czech Republic as well as regional differences have been explored by many authors (e.g. Střeleček et al. 2004; kabrda, Jančák 2006; věžník, konečný 2011; Svobodová 2011; Svobodová, věžník 2011; věžník, Svobodová 2012; král et al. 2012) . The Czech agricultural sector has undergone many changes, not only the reduction of employees. Over the last 30 years, there has been a rapid decline in particular breeds of animals, a transformation of their structure and way of breeding and the structure of the general food sector (věžník et al. 2013 Csaki et al. 2010; kołodziejczak, kossowski 2011, etc.) . Buchenrieder and möllers (2009) analysed the development of the countryside and compared structural changes in agriculture across selected new EU member states (Romania, Poland, Hungary, Bulgaria). The situation in Poland from the perspective of beneficiaries of the European funds was examined by Rudnicki (2013) . On the other hand, Shucksmith et al. (2005) presented rural diversity in terms of demography and related indicators (e.g. the level of education, productive age of employees in agriculture) as well as the environmental aspect. They also concentrated on the different economic performance of rural areas (e.g. market principles, institutions, networks, organisations). According to the afore-mentioned authors, rural regions contribute to the quality of life because of their wide range of possibilities. Ramniceanu and Ackrill (2007) point out the strengthening position of the revitalisation of agriculture and its non-productive functions in the development of the countryside.
Materials and methods
The level of agricultural production in Slovakia and its regional differences during the period between 2002 and 2010 are assessed in terms of such indicators as the production of selected crops, the number of livestock units and their intensity, the number of employees in agriculture and their share in overall employment in Slovakia. The main goal of the paper is to analyse geographical differences in the development of agriculture in Slovakia at the LAU I level. The CAP not only did not diminish those inequalities, but they became even wider. Regional disparities in Slovak agriculture are also a result of historical development determined by various soil and climatic conditions. Different production and economic conditions in the agricultural sector have an impact on agricultural production in particular areas. The establishment of such regions is also determined by significant regional contrasts in the Slovak conditions (Gozora 2006 (Gozora in marcinčáková 2013 . one of the main goals of the CAP is to support and sustain agricultural production in disadvantaged areas (e. g. mountainous, marginal areas, etc.). The importance of financial flows coming from the CAP is to ensure that rural communities located in areas most vulnerable to adverse impacts should maintain a good economic situation and do not vanish gradually (Common Agricultural Policy 2012). Despite the subsidy support from the CAP, regional differences in Slovak agriculture really exist. Here they are presented in terms of the mentioned indicators available at the level of districts (LAU I units) in the Statistical office of the Slovak Republic.
The data used in this paper were obtained from the Regional Database at www.statistics.sk and the 2010 Farm Structure Census. The study period is that between 2002 and 2010. Structural changes that occurred in the Slovak agriculture then were analysed using the change index (C iA-B ) between the two time periods (A, B). It shows a change in proportion in the area of a territorial unit (P i ). P iA -proportion of i category at the beginning of the reference period, P iB -proportion of i category at the end of the reference period.
This index can assume values from 0 to infinity, with 100% showing no change, higher values meaning an increase and lower ones (under 100%) a decrease in the indicator in question. The value of 0% shows that the selected element is not registered, while infinity (theoretically) means the absence of the element in a territorial unit at the beginning of the reference period (Bičík et al. 2010) . This index was used to assess the dynamics of change in the development of agriculture in particular regions in Slovakia at the LAU I level, while the indicators of crop production and the number of livestock units revealed regional differences in agriculture.
Results: development of the production of selected crops
Slovakia's accession to the EU as well as the implementation of a new agricultural policy has brought significant changes in national agriculture in terms the sowing structure and the final volume. Mainly cereals are grown on arable land, which occupies about 59% of farmland in Slovakia. Cereal production was analysed in the districts of Slovakia before it joined the EU (2002) and after the accession (2010). Using the change index, we analysed cereal production pointing to a decline in production in almost all districts. Slovakia as a whole recorded a drop in production by 20.02% (a decrease of 639,363 tons). A decline higher than 50% was typical especially of districts located in the eastern and central parts ( Fig. 1) . Growth was recorded in the Kysuce region and in some districts of western Slovakia, which is the most agricultural region. The districts in western Slovakia on the Podunajská nížina (the Danube Lowland), where granaries are located, recorded only a slight decline in production compared with those in southern and eastern Slovakia. The most popular crops are wheat and barley (especially malting and fodder varieties). Considering their widespread use (e.g. the production of bio-fuels, food and fodder) an increase is expected in areas under these crops. Global warming may cause their cultivation in all natural regions of Slovakia as well as in areas at higher altitudes.
The second most popular group of crops is oilseeds, which are of great interest on the agricultural market because of their use not only as food, but currently also as energy crops. The cultivation of oilseeds is supported by the EU in the form of direct subsidies. Every year their share in the structure of the cropland area as well as their production increases. During the reference period, its production increased by 26.89%, or 106,113 tons. As for oilseed production, in most districts an increase occurred according to the change index. This increase concerned districts where the crop is grown the most. Those are the regions on the Podunajská nížina (the Danube Lowland), Juhoslovenská kotlina (the Southern Slovak Basin) and východoslovenská nížina (the Eastern Slovak Lowland). In the north, in the districts of Tvrdošín, Bytča, Čadca and Dolný kubín, oilseeds are not grown at all. A decline in their production occurred especially in districts of north-eastern Slovakia (Fig. 2) . In the production of oilseeds ever wider areas are occupied by rapeseed (the main crop for bio-fuel production), considering its support on the part of the EU. As a consequence, there was a drop in sunflower growing areas. Taking into account climate changes related to global warming, one may predict an expansion of oilseed growing areas into the northern parts of Slovakia at higher altitudes.
Potato production recorded the biggest decrease, of 72.57%, or a drop by 400,406 tons. Slovakia was an important country in the cultivation of potatoes in the past. Currently, it becomes an importer of this crop, especially from Poland. Most of the districts recorded a decrease (-75%), especially in the east, the central part, and in the north-west (Fig. 3) . Those regions have suitable natural conditions for the production of late potatoes. An increase in production during the reference period was registered in various regions on the Podunajská nížina (the Danube Lowland). Those areas are important especially because of the production of early potatoes. Slovakia has considerable reserves in potato cultivation (planting high quality seed, improving cultivation technologies, etc.). It also has appropriate conditions for the cultivation of seed potatoes, mostly in the northern part that can be important in terms of Slovak export.
As compared with 2002, in 2010 perennial fodder crops production decreased by 5.65% (a decrease of 41,207 tons). Districts in regions strongest in agricultural terms, i.e. Podunajská nížina (the Danube Lowland), Juhoslovenská kotlina (the Southern Slovak Basin), Košická kotlina (the košice Basin) and východoslovenská nížina (the Eastern Slovak Lowland), suffered a decline in production. There was a slight decrease in the northern districts. A drop in the production of perennial fodder crops is influenced by the overall decline in livestock during this period. A decrease in production was registered in various districts located in central Slovakia, while the score was the best in the northern territories in the Kysuce region (Fig. 4) . The estimated intensified livestock production also boosts the production of fodder crops on arable land, which affects the increase in cultivation areas of perennial fodder crops.
The reduction of agricultural subsidies from the state, which was influenced by the transformation of agriculture, the strengthening of the competitive environment in the common European market and unequal management conditions in the old and the new EU member states brought about a reduction in livestock, especially pigs and cattle, causing the loss of Slovakia's self-sufficiency in the production of meat. A slight drop was recorded by several poultry units. The consumption of poultry meat is covered by national production at the level of about 60%. In the case of pork meat this situation is worse, as Slovakia imports more than 50% that it needs for consumption. Taking into account the low consumption of beef meat (4 kg per capita), it is possible to export this type of meat despite its low production. This downsizing also influenced the volume of production of nuclear feeds and roughage. In terms of the change index, almost the whole of Slovakia recorded a decrease in the number of cattle units (Fig. 5) . The growth in cattle units was recorded just locally in some districts located in the west and north-east. After Slovakia's accession to the EU, the number of cattle units gradually stabilised, which was positively influenced by the EU subsidy policy supporting the breeding of cattle without market milk production to maintain the landscape, especially in foothill and mountainous areas. In the parts of Podunajská nížina (the Danube Lowland), Juhoslovenská kotlina (the Southern Slovak Basin), Košická kotlina (the košice Basin) and východoslovenská nížina (the Eastern Slovak Lowland) changes were registered in the number of cattle units just in the period of the transformation in the early 1990s. Those are regions that have the most favourable conditions for crop production. Therefore, livestock production is less significant there, and is dominated by the breeding of pigs and poultry. On the other hand, crop production in those regions provides a sufficient fodder crop base for breeding -growing fodder crops on arable land. The number of pig units recorded the largest decrease of all livestock species (-55.77%). By 2010, the number of pigs decreased by 845,620 units. This significant drop is also shown by the indicator of the intensity of livestock production, the number of pigs per 100 ha of arable land. In 2002 there were 112.30 units, while eight years later this number fell to 50.70. The downward trend in the number of pigs concerned almost all districts of Slovakia (Fig. 6) . The most 2010 this figure dropped to 959.20. Poultry meat production is weakened mainly by the policy of retail chains that prefer foreign meat suppliers over national ones that offer meat at a substantially lower price than domestic producers. A decrease of more than 50% was typical especially of districts in central Slovakia. In general, this decline occurred mainly in regions where poultry farming is less widespread (Fig. 7) . In the other species of livestock, only the number of sheep increased by 24.73%, or 78,147 units. This growth can be evaluated in terms of the intensity of livestock production represented by the number of units per 100 ha of agricultural land. This indicator reached 14.00 units in 2002, but eight years later it showed 20.50 units. The increase in the number of sheep units occurred in most of the districts of Slovakia (Fig. 8) . This was due to the gradual reclamation of permanent grassland as well as the promotion of livestock breeding on permanent grassland by the EU. This growth was registered mostly in districts located in western and central Slovakia, which are areas where sheep breeding is the most widespread.
In the rural areas of Slovakia and other EU member states, agriculture is a primary economic activity. The survival and maintenance of the rural population also depends on agriculture. In all EU countries, farmers keep the countryside alive and preserve their rural way of life (Common Agricultural Policy 2012). Therefore, the CAP tries to provide financial support for farmers. Many workers in agriculture, however, also engage in other activities, e.g. food processing, providing accommodation for tourists, etc. This diversification of the rural economy is also promoted by the EU through rural development. The EU seeks to prevent the depopulation of the countryside despite the fact that there are fewer job opportunities there and higher unemployment. There is still a large number of people with low human capital working in agriculture (individuals with lower qualifications, older manual workers with poor chances on the labour market, etc.) who have a low salary, too. It is highly likely that in the future there will be a reduction in the share of those low-skilled workers considering the dynamics of innovation and technological progress in agriculture. Furthermore, their working positions will be taken by younger and better-qualified workers with a higher level of human capital (Buchta 2010) . Many young people consider agriculture as unattractive and therefore the number of farmers is on a decrease. In order to help young farmers in their business, they receive through the CAP some financial support for the acquisition of land, machines and further necessary equipment. The CAP also provides grants for training courses -for new as well as experienced farmers -focusing on the latest technological procedures and methods (Common Agricultural Policy 2012). One of the most popular indicators in evaluating the drop in agricultural employment is the share of farm workers in total employment. This indicator reached 5.99% in 2002 and dropped to 5.23% in 2004, while in 2010 it reached a mere 3.01%, currently being under 3%. The accession to the EU has not stopped this downward tendency in agricultural employment which began with the social and economic transition in the 1990s. A decrease at that time was primarily due to existential problems of agricultural workers as well as problems connected with ensuring the operation of agricultural production after the changes in the national agricultural policy. Production costs increased due to the growth of input prices (fuel, fertilisers, seeds and forage), while incomes from agricultural production declined (Falťanová 2008) . In Slovakia there were 82,383 workers employed in agriculture, fishery, and forestry in 2002. By 2010, their number fell to 38,006 representing a decrease of 53.87%. This reduction in the labour force in agriculture still continues. The reduced number of employees has also a positive impact, e.g. on growth in labour productivity as well as on a more effective use of significantly lower subsidies going to farming. In accordance with the obtained values of the change index, there is a decline in the labour force in agriculture in all districts of Slovakia (Fig. 9) . The most significant drop (over 80%) was registered in districts located in the northern regions. The decline was the lowest (under 20%) in districts located in areas most intensively used agriculturally, on the Podunajská nížina (Danube Lowland) and východoslovenská nížina (the Eastern Slovak Lowland). The change index was not possible to calculate because of the unavailability of data for the districts of myjava, Banská Štiavnica, Svidník, and Kysucké Nové Mesto.
Discussion
Agriculture has two main roles -to produce food as well as to handle and cultivate the landscape. Therefore farmers use subsidies and support from the CAP for the transition to agricultural methods that are environmentally friendly, such as a reduction of chemical fertilisers and pesticides applied to crops, a reduction of the density of livestock units (number of units per 1 ha of land), the maintenance of permanent grassland in the country, keeping the aesthetic value of the countryside, etc. According to Blacksell (2010) , agriculture has still a strong influence on the shaping of the country. The path of further development of agriculture is therefore a key factor for the future of the European environment. Roosel and Sepp (2010) assess agricultural land in Estonia through the adoption of agricultural and environmental policies of the EU. They focus on the effect of agriculture on the environment. While economic conditions keep improving, the negative impact on the environment is increasing. It is necessary to use environmentally friendly agricultural schemes according to the environmental needs in different types of landscape. The main aim of the agro-environmental programme is to direct agriculture to more sustainable techniques in order to avoid damage of semi-natural and natural habitats and landscape elements on farms as well as to preserve landscape biodiversity. The EU tries to maintain agriculture also in less-favoured regions, such as mountainous areas, other territories with unfavourable conditions, and those endangered by the loss of population that is essential for landscape maintenance in disadvantaged regions. In the CAP, contributions for less-favoured areas are a specific form of support in order to avoid depopulation of the countryside in marginal, peripheral and outlying European areas. Following Doucha et al. (2012) , it is assumed that the depopulation can be prevented by sustainable agriculture and a vital economy which can create job opportunities in such regions. Only effective and competitive agriculture supports the viability of the rural economy and is an important element of rural activities. The goal of the Europe 2020 Strategy is especially the support of the competitiveness of Slovak agriculture, sustainable management of natural resources, and the economic development of rural areas in Slovakia (Némethová et al. 2014) .
Agriculture is strongly influenced by external soil and climate conditions, and will be one of the branches that will soon be affected by climate changes related to global warming. An elongation of the vegetation period, changes in physiological conditions of crop cultivation, phenological changes as well as those in overwintering conditions, changes in soil features, etc., underline the necessity of a gradual adaptation and restructuring of agricultural production in Slovakia. There will also be other important tasks, such as the protection of livestock against high temperatures and the implementation of systems of livestock breeding which make it possible to reduce the impact of extreme climatic parameters (warmth and drought) on the production, health of animals, their reproduction, and the effect of breeding on air quality (Prognóza ... 2008) . The climate change and the growing pressure on natural resources (especially the use of land and its change to other purposes) force farmers to produce more food from a smaller amount of natural sources. Therefore, of essential importance is support for research and innovations that bring an increase in productivity and total revenues in agriculture.
The structure and specialisation of crop production comes from the principles of sustainable development and ensuring a proper level of competitiveness in this globalised economy. Crop production will take consumers' requirements into greater consideration, hence it is estimated that there will be an increase in the number of products marked "bio", "local" and "fair trade". In sum, it will enforce further development of integrated and ecological management. The proportion of crops produced for non-food and industrial purposes will be on the increase. There will be a stabilisation of factors related to the use of non-productive effects of crop production (Prognóza ... 2008) . A positive development in the structure of sown crops is a decrease in the proportion of cereals, especially a reduction in their area registered in the upland regions. The development of bioenergetics and advancing climate changes can cause their share in farmland to rise. Similarly, the cultivation of oilseeds will be on the increase for this purpose. The cultivation of perennial fodder crops has gradually stabilised in the sowing structure. Their cultivation is usually contingent on cattle breeding, which records a drop on the one hand, but cattle units are expected to stabilise on the other hand. The negative element is a decline in potato-growing areas. The majority of crops (besides perennial fodder crops cultivated at higher altitudes) are cultivated in warm lowland areas characterised by a lower amount of precipitation. Climate changes causing gradual warming will make it possible to cultivate some crops (mostly cereals) also in the northern parts of Slovakia where higher precipitation totals are typical. In the less-favoured agricultural areas non-productive functions, extensive management, the use of land for non-food purposes as well as agritourism are still preferred.
In cattle breeding an increase is expected, especially in the number of cows without market milk production. These changes will follow from turning arable land into permanent grassland and its subsequent extensive use for cattle breeding. Slovakia has a significant potential in pig breeding, with the goal of attaining complete self-sufficiency in pork production, even to the extent of exporting it abroad. The currently increased interest of consumers in poultry may support greater production of poultry for slaughter. Sheep meat arouses minimal interest on the Slovak market and its majority (especially lamb) is exported to advanced EU countries. With the support and subsidies for permanent grasslands, it is estimated that sheep breeding will be given a further boost. Together with cattle breeding, it is of irreplaceable importance in the sustainable development of the countryside in mountainous and foothill areas, and therefore its support is necessary.
The overall demographic tendency in Slovakia (a decline in the population, a rise in the average age, a decrease in productive population) will strengthen the current downward trend in agricultural employment and the rapid worsening of the age structure of workers in agriculture. The present tendency clearly shows the ageing of the farming population as well as Slovakia's getting closer to the developed EU countries in terms of employment in agriculture. The number of agricultural workers will decrease steadily, while services and business activities as well as food processing and other non-agricultural activities will develop. Supporting young farmers and ensuring continuity from one generation to another is a real challenge for rural development in all EU countries (Common Agricultural Policy ... 2012).
Conclusions
As for the production of the studied crops, we recorded significant differences in the particular regions of Slovakia in terms of the LAU I level (districts). Cereals are grown in all its districts since it belongs to the countries with the tradition of their cultivation. There was a decline in their production by about 20% between 2002 and 2010. A more significant decrease occurred in eastern Slovakia, while western Slovakia with its granaries is characterised by a significantly slower decline, and in some districts there was even an increase in production. Oilseeds have become a very popular crop group with great market demand (due to their wider use for nonfood purposes) and therefore their production increased by about 27%. This increase took place mostly in western, southern and eastern districts, while they represent stable regions regarding oilseeds cultivation. Potato production recorded the sharpest decrease of all crops, by more than 70%. It is a crop that suits the natural conditions of Slovakia, which has a tradition of its cultivation. It is a great pity that this crop slowly disappears from our fields. Slovakia is therefore dependent on the import of potatoes from abroad. There was a slight increase in production in the south-western regions, which are characterised mainly by the production of early potatoes. In other Slovak regions, we recorded a drop in production. The decline in the production of perennial fodder crops by 5.65% was related to the overall decline in livestock numbers. A more significant decrease in the production of those crops appeared in south-western and south-eastern Slovakia. As in crop production, significant regional differences were also recorded in the number of livestock units. The breeding of pigs recorded the sharpest decrease of all livestock species (-55.77%), followed by cattle (-23.15%) and poultry (-6.93%). more significant reductions in the number of pig units occurred in northern and central Slovakia -regions with their lower numbers and where their breeding is not typical. The number of cattle heads fell mainly in southern and south-western Slovakia, characterised by their lower overall numbers and breeding mostly focused on milk production. The number of poultry decreased in the central and eastern or north-eastern regions, characterised by less favourable conditions for breeding of this kind of livestock. In turn, the number of sheep units increased in almost all Slovak districts between 2002 and 2010, reflecting a national increase by 24.73%. The overall decline in crop and livestock production is related to an annual decline in workforce in agriculture. Compared with 2002, in 2010 there was a decrease in agricultural workers by more than 50%, this decline being even more significant in the north and east of Slovakia. The most agriculturally oriented regions located in the west and south recorded a more moderate decline in agricultural employment. In the next period, the reduction in the number of people working in farming will continue. The decline will mostly concern older and low-skilled workers, and will be linked to the progressive introduction of innovations into this economic sector.
